Background: Irritable bowel syndrome (IBS) is one of the most common functional gastrointestinal disorders with significant impact on quality of life (QOL). Considering the role of stress in the clinical course of IBS, we investigated associations between stress coping skills and symptoms and QOL in IBS patient. Methods: A cross-sectional study was conducted on 95 IBS patients referring to tertiary care centers. Coping skills (Jalowiec coping scale), IBS symptom severity scale, disease-specific QOL (IBS-QOL), and symptoms of depression and anxiety (Hospital Anxiety and Depression Scale [HADS]) were evaluated by questionnaires. Bivariate and multivariate analyses were performed to investigate association among these parameters. 
Introduction
Irritable bowel syndrome (IBS) is one of the most common functional gastrointestinal disorders, which is presenting with periodic episodes of abdominal pain accompanied by changes in bowel habits, classified into four subtypes based on dominant stool pattern: Constipation (IBS-C), diarrhea (IBS-D), mixed (IBS-M), and undefined (IBS-U). [1] [2] [3] IBS is reported to affect 5%-15% of western societies. [3] In Iran, the prevalence of IBS is reported to be between 1.1% and 25% (depending on diagnostic criteria and selected study population). [4] IBS has been reported not only to have a negative impact on patients' quality of life (QOL) but also to put a significant financial burden on both patients and society. [5, 6] Definite underlying etiology of this disorder has not been completely understood. Different studies accounted multiple factors, such as biological, environmental, and psychological factors in the development of IBS. This led to the formation of biopsychosocial theory. [7, 8] This is an open access journal, and articles are distributed under the terms of the Creative Commons Attribution-NonCommercialShareAlike 4.0 License, which allows others to remix, tweak, and build upon the work non-commercially, as long as appropriate credit is given and the new creations are licensed under the identical terms.
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Recent studies showed higher prevalence of psychological disorders such as depression and anxiety in IBS patients, however, Naliboff et al. reported level of psychological distress in IBS patients to be less dependent on symptom severity when compared to patients with inflammatory bowel disease. [9] On the other hand, IBS is usually considered as a stress-related disorder. [10] [11] [12] [13] Although it is still not clear if psychological stress can cause IBS independently, it is shown that stress can play a role in initiating and/or exacerbating IBS symptoms. [10, 14] Moreover, it is believed that even though, amount of stress IBS patients face during life is not significantly different from normal population, IBS patients interpret stressful situations differently and utilize different coping strategies while encountering a stressful situation [11, 15] Folkman and Lazarus defined coping as "the constantly changing cognitive and behavioral efforts to manage the specific external and/or internal demands that are appraised as taxing or exceeding the resource of person." [16] Coping strategies against stress are divided into two different categories:Adaptive problem-focused and maladaptive avoidant and emotion-focused strategies. [16] Each individual may utilize divergent methods in different occasions based on type and severity of stress. More interestingly, an individual's coping strategies may also alter over time. [17] Crane and Martin and Jones et al., studies showed that passive coping strategies are used by IBS patients more frequently in comparison with the control groups, which was associated with diminished QOL and also psychological distress. [18, 19] As not employing positive coping strategies in stressful situations can cause internalization of stress and lead to psychological disorders such as anxiety, [20] coping strategies were hypothesized to play an independent role in the patients' QOL, symptom severity, and psychological disorders. Therefore, this study was designed to explore utilization of coping strategies by IBS patients and its association with symptom severity, psychological symptoms, and QOL.
Methods

Patients and settings
Patient referring to two outpatient gastroenterology clinics in Isfahan city, Iran between August 2013 and February 2014 were invited to participate. The inclusion criteria consisted of age between 18 and 65 years, diagnosis of IBS, made by a gastroenterologist or internist physicians, based on the ROME III criteria and the ground of symptoms, physical examination, and after necessary laboratory tests. [21] Patients were also supposed to be able to complete the study questionnaires either through self-administration or interview. This research was approved by the Ethical Committee of the Isfahan University of Medical Sciences, and all patients gave consent to be included in this study.
Assessments
Demographic data included age, gender, literacy status (educations years), physical activity (never, sometimes and regular), marital status, and smoking history. Based on reported weight and height, body mass index was calculated (kg/m 2 ).
Duration of disease and IBS subtype (constipation dominant, diarrhea-dominant, and mixed type) was assessed through the Rome III criteria questionnaire. [21] To evaluate IBS symptom severity, the IBS-symptom severity scale was used. This questionnaire assesses IBS severity with 5 items evaluating the severity of abdominal pain, frequency of abdominal pain, severity of abdominal bloating, satisfaction with bowel habits, and disease effect on daily life. Each item score ranges from 0 to 100 (for bloating after conversion), and the total score ranges from 0 to 500 with higher scores indicating more severe disease. [22] To evaluate IBS patients' QOL, the IBS-QOL questionnaire was used, consisting of 34 questions about a different aspect of QOL in IBS patients. The IBS-QOL covers eight dimensions including dysphoria, interference with activity, body image, health worry, food avoidance, social reaction, sexual concerns, and relationships. Total score and scores in each dimension are converted into 0-100 scale with higher values indicate better health-related QOL. [23] To assess patients understanding of their own coping strategies, Jalowiec coping scale was used. This scale assesses "situation-specific coping behaviour by measuring the degree of use and the perceived effectiveness of 60 cognitive and behavioural coping strategies in a stressful situation" and includes 8 different coping strategies: confrontive, evasive, optimistic, fatalistic, emotive, palliative, supportant, and self-reliant. [24] To study psychological symptoms, the Hospital Anxiety and Depression Scale (HADS) was used, consisting of 14 questions to assess depression and anxiety level. Scores in each domain range between 0 and 21 with higher scores indicating more severe symptoms. [25, 26] For all of the above-mentioned measures validated questionnaires in the Persian language were used. [27, 28] 
Statistical analysis
Data were analyzed using the SPSS software (version 16.0, SPSS Inc., Chicago, IL, USA). Descriptive data are presented as mean ± standard deviation or number (%). Chi-square test was used to compare qualitative variables, and independent sample t-test was used to compare quantitative variables. Pearson test (or Spearman test for nonparametric data) was used to investigate the association between quantitative variables. P < 0.05 was considered statistically significant in all analyses.
Results
Demographic data and disease characteristics
During the study, 115 IBS patients were invited to participate in which 14 patients were not willing to attend (mostly due to lack of time during physician visit), and 6 patients filled out the questionnaires incompletely. Therefore, in this study, 95 patients were considered where the mean age was 37.1 ± 13.5, and 65.2% of patients were female. Other demographic data and disease characteristics are shown in Table 1 .
Coping strategies
The Jalowiec Coping Scale (JCS) dimensions' scores are presented in Figure 1 , where the outcomes are sorted by frequency. Patients were using self-reliant, confrontive, supportive, optimistic, evasive, emotive, fatalistic, and palliative coping strategies.
Association of coping strategies with study variables
It is shown that the age variable was not significantly associated with coping strategies. Furthermore, the results indicated that the emotive coping score was higher in female in comparison with male patients (1.68 ± 0.54 vs. 1.42 ± 0.57, P = 0.048). On the other hand, the evasive (1.78 ± 0.43 vs. 1.54 ± 0.41, P = 0.010) and self-reliant (2.17 ± 0.44 vs. 1.90 ± 0.58, P = 0.043) coping scores were higher in male patients. Education level, marital status, or occupation status were not associated with any of the coping strategies (for all dimensions P > 0.05).
Association of coping strategies with disease and psychological characteristics and QOL are shown in Table 2 The result of the linear regression analysis is presented in 
Discussion
Biopsychosocial theory is one of the models used to explain factors involved in pathophysiology of IBS. Stress is one of the main factors which is proven to have effect on exacerbation and severity of symptoms of IBS. [29] Some studies showed although the number of stressful situations IBS patients face is not significantly different in comparison with control population, IBS patients use dysfunctional behaviors/believes while encountering stressful situations more often. It is also shown that use of different coping strategies varies among IBS patients compared to healthy population, which may be caused by interpreting stressful situations differently. [15, 30] Stanculete et al. study [31] showed IBS patients to apply problem-focused coping strategies more while dealing with IBS symptoms. They also demonstrated that IBS patients utilize problem focused and avoidant oriented coping strategies more frequently in comparison with control groups. Moreover, Phillips et al. [14] reported active coping strategies to be a predictor for distinguishing IBS patients from healthy control groups. Contrary to those results, a number of other studies declared IBS patients to apply less active and more emotion-oriented coping styles. [11, 32, 33] The result of the present study showed that IBS patients utilizing adaptive coping strategies (self-reliant, supportive, and confrontational) more frequently compared to maladaptive coping strategies (palliative, emotive, and evasive). Outcomes of our study also indicated that IBS symptom severity have direct correlation with use of maladaptive coping strategies (emotive and fatalistic) and inverse correlation with recruiting optimistic strategies.
It is also shown that there is a positive association between use of emotive, palliative and fatalistic comping styles with higher degrees of anxiety and depression, while use of confrontational coping styles was accompanied with lesser degrees of anxiety and depression. Other studies such as Pellissier et al. [34] suggested similar trend, as IBS patient with negative affect had lower problem-focused coping scores and lower seeking social support coping scores compared to IBS patients with positive affect. Furthermore, the presence of psychological disorders such as anxiety and depression and also utilization of fatalistic coping styles had independent predictive values in determining symptom severity. Our result is confirming previous studies, [14, 35] identifying the presence of psychological distress as an important predictor of disease severity in IBS patients.
A few work such as Spiegel et al. [36] declined depression and anxiety to have an independent predictive role on IBS symptoms severity. However, our result was in line with the majority of previous research, [37] reporting the presence of psychological distress as an important predictor of disease severity in IBS patients. Moreover, based on our study, fatalistic and palliative coping strategies correlated negatively to patients' QOL.
In light of effect of psychological factors on IBS, some studies evaluated the effect of psychological interventions such as cognitive-behavioral therapy (CBT), psychotherapy, and stress management, and hypnotherapy in the treatment of IBS, most of which showed promising results in reducing the gastrointestinal symptoms, enhancing mental health and improving patients daily performance. [12, 13, [37] [38] [39] For example, recently, Laird et al. meta-analysis reported that CBT to be more effective in rising daily functioning of IBS patients compared to relaxation, which might be due to the fact that CBT promotes behavioral change and assists patients in dealing with uncomfortable situations. [37, 39] The outcome of this study suggests that using CBT to change patients' coping strategies toward utilizing adaptive coping strategies, may result in reduced level of anxiety and depression among IBS patient, diminish their symptom severity, and enhance IBS patients' QOL. This study has some limitations as it was a cross-sectional research, making it unable to explicit causative association between assessed factors. Other limitation derives from the lack of participants' demographic information such as race and duration of symptoms in the trials, which prevent systematic investigation and validation across different populations. To find out how exactly each factor affected these results, further assessment is required in future studies.
Conclusions
Although our sample of Iranian IBS patients relied on adaptive coping strategies more frequently, our results revealed application of maladaptive coping skills to be associated with higher severity of IBS symptoms, higher degrees of anxiety and depression and poorer QOL. In contrast, using adaptive coping styles were correlated with lesser degree of anxiety and depression. Future prospective studies are warranted in order to better understand the complex and dynamic interactive network of biopsychosocial factors in patients with IBS.
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